Modification of Ca2+ channel activity by deletions at the carboxyl terminus of the cardiac alpha 1 subunit.
Voltage-sensitive Ca2+ channels are multisubunit complexes that include, among others, a large alpha 1 subunit, which by itself is sufficient to form a channel. Several alpha 1 genes encoding L-, N-, and P-type Ca2+ channels have been cloned. These alpha 1 genes share a high degree of sequence homology in the putative transmembrane regions, but vary substantially in the putative intracellular loops and the flanking amino and carboxyl termini. In the present study, we investigated the functional roles of the 665-amino acid long carboxyl terminus of a cardiac alpha 1 by constructing deletion mutants. Expression in Xenopus oocytes of delta C1856, delta C1733, and delta C1700, which lack from 307 to 472 amino acids at the carboxyl terminus, led to inward Ba2+ currents that were 4- to 6-fold greater than observed with the 2171-amino acid long wild type alpha 1. Ionic currents increased without a change in the amount of charge moved during voltage-dependent gating, suggesting that the increase in ionic currents was not due to an increase in the number of channels that were expressed. Single channel analysis revealed an unaltered unitary conductance. Thus, removal of up to 70% of the carboxyl terminus increased current density by facilitating the coupling between the voltage-dependent gating and channel opening, leading to an increased opening probability of the channel.